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The purpose of this study was_to clarify the physiological significance of
the constitutive and structural changes of membrane microdomains by food chemicals through studies
on their modulation of insulin signaling activation and its consequent phenomena such as_the cancer
cell survival and lipid accumulation. We identified benzyl isothiocyanate (BITC) as an insulin
signal modulator. BITC enhanced ?Iucose uptake in adipocytes as well as the survival pathway and
autophagy in colorectal cancer cells, possibly through the activation of insulin signaling. The
anti-cancer effect of BITC was potentiated by insulin signaling inhibitors as well as methyl-f3
-cyclodextrin, a depleting agent of membrane cholesterol.



flotillin
caveolin
2
G Src
caveolin
Ras MEK ERK
caveolin-1 ERK
1)
2
©)
methyl-B-cyclodextrin  MBCD
(4)
1odixanol

TLC

3T3-L1

isobutyl-methylxanthine
dexamethasone insulin DMEM

o
HCT-116

western blotting

M
benzyl isothiocyanate BITC BITC
phosphatidylinositol
3-kinase PI3K Akt
BITC
PI3K Akt FoxOl
2
PI3K BITC
p62
Nrf2 PI3K
BITC
BITC
2,5
BITC
phosphatidylinositol 3-kinase PI3K
Akt
BITC

aldehyde dehydrogenase

1,34
€)

Methyl-B-cyclodextrin  MBCD

TLC

MBCD BITC Akt

MBCD  BITC



. Nakamura, T., Abe-Kanoh, N., Nakamura, Y.
Physiological relevance of covalent protein
modification by dietary isothiocyanates. J.
Clin. Biochem. Nutr, 62, 11-19 (2018).
Review

doi: 10.3164/jcbn.17-91.

. Liu, X., Abe-Kanoh, N., Liu, Y., Zhu, B.,
Munemasa, S., Nakamura, T., Murata, Y.,
Nakamura Y. Inhibition of
phosphatidylinositide 3-kinase impairs the
benzyl isothiocyanate-induced accumulation
of autophagic molecules and Nrf2 in human
colon cancer cells. Biosci. Biotechnol.
Biochem,, 81, 2212-2215 (2017).

doi: 10.1080/09168451.2017.1374830.

. Liu, Y., Kurita, A., Nakashima, S., Zhu, B.,
Munemasa, S., Nakamura, T., Murata, Y.,
Nakamura, Y. 3.4-Dihydroxyphenylacetic
acid is a potential aldehyde dehydrogenase
inducer in murine hepatoma Hepalclc7 cells.
Biosci. Biotechnol. Biochem., 81, 1978-1983
(2017).

doi: 10.1080/09168451.2017.1361809.

. Liu, Y., Yamanaka, M., Abe-Kanoh, N., Liu,
X., Zhu, B., Munemasa, S., Nakamura, T.,
Murata, Y., Nakamura, Y. Benzyl
isothiocyanate ameliorates
acetaldehyde-induced cytotoxicity by
enhancing aldehyde dehydrogenase activity in
murine hepatoma Hepalclc7 cells. Food
Chem. Toxicol., 108, 305-313 (2017).

doi: 10.1016/j.fct.2017.08.016.

. Liu, X., Takano, C., Shimizu, T., Yokobe, S.,
Abe-Kanoh, N., Zhu, B., Nakamura, T.,
Munemasa, S., Murata, Y., Nakamura, Y.
Inhibition of phosphatidylinositide 3-kinase
ameliorates  antiproliferation by benzyl
isothiocyanate in human colon cancer cells.
Biochem. Biophys. Res. Commun., 491,
209-216 (2017).

doi: 10.1016/j.bbrc.2017.07.078.

. Tang, Y., Nakashima, S., Saiki, S., Myoi, Y.,
Abe, N., Kuwazuru, S., Zhu, B., Ashida, H.,
Murata, Y., Nakamura Y.
3,4-Dihydroxyphenylacetic ~ acid is a
predominant biologically-active catabolite of
quercetin glycosides. Food Res Int., 89,
716-723 (2016).

doi: 10.1016/j.foodres.2016.09.034.

1.

Yang Qifu, s ,

, . Methyl-B-cyclodextrin
potentiated BITC-induced anti-cancer effect
through modulation of the survival pathway
in human colorectal cancer cells,

50 ,
( ), 2018/1/27.
, Liang Ying, ,
50 ,
( ), 2018/1/27.
Liang Ying, , s
Benzyl isothiocyanate enhances glucose

uptake and lipid accumulation via PI3K/Akt
signaling pathway in 3T3-L1 adipocytes,
50

, ( ), 2018/1/27.

Liu, X., Abe-Kanoh, N., Liu, Y., Munemasa,
S., Nakamura, T., Murata, Y., Nakamura, Y. A
link between benzyl isothiocyanate-induced
autophagy and Nrf2/Keapl regulation in
human colon cancer cells,

2017

, ( ), 2017/9/22.
Nakamura, Y. Phenolic acid catabolites are
predominant biologically active compounds
derived from quercetin glycosides, 8th
International Conference on polyphenols and

Health ( ), Quebec (Canada),
2017/10/04.
48
(
), ( ), 2017/6/17.
13

( ),
(), 2017/3/16.

Liu, X., Takano, C., Munemasa, S.,
Nakamura, T., Murata, Y., Nakamura, Y.
Activation of phosphatidylinositol
3-kinase/Akt pathway plays a negative role in

anti-proliferative effect of benzyl
isothiocyanate.

47 ; ( )
2017/1/28.

Nakamura, Y., Naomi Abe, Identification of
Novel Targets for Antiproliferation by Benzyl
Isothiocyanate in Colorectal Cancer Cells.
International and 29th annual meeting of
Japanese Association for Animal Cell
Technology ( ), 2016/11/9., Kobe
Convention Center (Kobe).




1-3 , 2018, 45-55.
o 0
o 0

http://yossan24okayama.jimdo.com/

. NAKAMURA, Yoshimasa
60324381
2
KATO, Yoji
30305693
NAKAMURA, Toshiyuki
90706988
3)

Liu Xiaoyang LIU, Xiaoyang

Yang Qifu YANG, Qifu

Liang Ying LIANG, Ying
SASAKI, Tkumi

2



